In vitro evaluation of quaternized polydimethylaminoethylmethacrylate sub-microparticles for oral insulin delivery.
This investigation describes the synthesis and in vitro evaluation of cationic hydrogel sub-microparticles based on polydimethylaminoethylmethacrylate for oral insulin delivery. Polymerization of dimethylaminoethylmethacrylate was carried out in aqueous medium with potassium persulfate as the initiator. Quaternization of the resulting hydrogel was carried out to introduce cationic surface groups and the derivatization was confirmed by zeta potential measurements, nuclear magnetic resonance and infrared spectroscopies. Swelling behavior of these particles was evaluated for dependence of pH. Insulin-loaded particles were subjected to in vitro release experiments at gastric and intestinal pH. Moreover, cytotoxicity evaluation showed that both polydimethylaminoethylmethacrylate and its quaternized derivative were non-toxic to Caco-2 and L929 cell lines. The presence of quaternary ammonium groups improved the cationic charge and enhanced the mucoadhesive properties of the hydrogel. Confocal microscopic observations showed that these sub-microparticles were capable of opening tight junctions between the Caco-2 cells and thus increased the paracellular permeability. The above studies suggest that cationic hydrogel sub-microparticles can act as a good candidate for oral insulin delivery.